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DETAILED ACTION 

This Office Action is in response to the amendment filed May 3, 201 1 for the above 
identified patent application. 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 2 and 6-1 0 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Honma (JP 09-229064). 

Referring to the embodiment of Figure 8, Honma illustrates a ball spline 
comprising: a spline shaft having a substantially circular sectional configuration, 
and having in the outer peripheral surface thereof a plurality of lines of 
longitudinally extending arcuate torque transmission grooves (7) arranged at 
equal intervals, with the ball rolling faces being formed on side surfaces of land 
parts situated in between the torque transmission grooves, such that the ball 
rolling faces are on both sides in the width direction of each torque transmission 
groove; and a spline nut formed substantially as a cylinder with a hollow hole into 
which the spline shaft is fitted, having on an inner peripheral surface of the hollow 
hole a plurality of lines of load rolling faces (2) which are adjacent in the 
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circumferential direction opposed to the ball rolling faces of the spline shaft; a 
large number of balls (9) rolling while receiving a load in the load region formed 
whereby the ball rolling faces of the spline shaft and the load rolling faces of the 
spline nut are opposed to each other; the spline nut has first ball retaining 
portions (53), formed of synthetic resin, which are protruded from the inner 
peripheral surface of the spline nut, each of the first ball retaining portions is 
accommodated in the torque transmission groove, and is disposed between a 
pair of rows of balls rolling on the ball rolling faces on both sides of each of the 
torque transmission grooves; the spline nut has second ball retaining portions 
(16), formed of synthetic resin, the second ball retaining portions formed into part 
of the inner peripheral surface of the spline nut, the first ball retaining portion and 
the second ball retaining portion are disposed on both sides of the load rolling 
faces of the spline nut; the spline nut has an endless circulation path for 
circulating balls, and the balls arranged in a row on a coupling belt (70) formed of 
a flexible synthetic resin to be inserted into the endless circulation path together 
with the coupling belt, guide grooves for guiding the coupling belt are axially 
formed in the first ball retaining portions and the second ball retaining portions. 

Honma does not teach the width of the lands being sized such that the distance 
between a pair of rows of balls rolling on the ball rolling faces situated on both 
sides of each of the land parts is set larger than the distance between a pair of 
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rows of balls rolling on the ball rolling faces on both sides of each of the torque 
transmission grooves. 



It would have been an obvious matter of design choice to increase the width of 
each land illustrated by Honma such that the distance between a pair of rows of 
balls rolling on the ball rolling faces situated on both sides of each of the land 
parts is set larger than the distance between a pair of rows of balls rolling on the 
ball rolling faces on both sides of each of the torque transmission grooves, since 
applicant has not disclosed that the claimed spacing of the balls solves any 
stated problem or is for any particular purpose, and it appears that the invention 
would work equally well with either a small land width or a large land width. 



3. Claims 2 and 6-1 0 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 

over Honma (JP 09-229064) in view of Komata (JP 06-241228). 

As described above, Figure 8 of Honma illustrates a ball spline having the same 
structural arrangement as defined by the claims, except for the spacing of the 
balls such that the distance between a pair of rows of balls rolling on the ball 
rolling faces situated on both sides of each of the land parts is set larger than the 
distance between a pair of rows of balls rolling on the ball rolling faces on both 
sides of each of the torque transmission grooves. 
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The prior art to Komata illustrates (Fig. 2) a roller spline comprising: a spline 
shaft (1) having a plurality of lines of rolling faces extending in a longitudinal 
direction; and a spline nut (5) formed substantially as a cylinder with a hollow 
hole into which the spline shaft is fitted, having on an inner peripheral surface of 
the hollow hole load rolling faces opposed to the rolling faces of the spline shaft, 
and being assembled to the spline shaft through a large number of rollers (21), 
and in that the spline shaft has a substantially circular sectional configuration and 
has in its periphery a plurality of lines of longitudinally extending torque 
transmission grooves arranged at equal intervals, with the rolling faces being 
formed on side surfaces of land parts situated between the torque transmission 
grooves, that is, on both sides in the width direction of each torque transmission 
grooves; and the distance between a pair of rows of rollers rolling on the rolling 
faces situated on both sides of each of the land parts is set larger than the 
distance between a pair of rows of rollers rolling on the rolling faces on both 
sides of each of the torque transmission grooves. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the width of each land disclosed by Honma, such 
that the distance between a pair of rows of balls rolling on the ball rolling faces 
situated on both sides of each of the land parts is set larger than the distance 
between a pair of rows of balls rolling on the ball rolling faces on both sides of 
each of the torque transmission grooves, as taught by Komata, motivation being 
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to provide a smooth operating bearing device with a particular operating capacity 
for a particular application. 

4. Claims 2 and 6-8 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Teramachi (USP 4,1 27,309) in view of Komata (JP 06-241 228). 

Teramachi teaches a ball spline comprising: a spline shaft (8) having a 
substantially circular sectional configuration, and having in the outer peripheral 
surface thereof a plurality of lines of longitudinally extending arcuate torque 
transmission grooves (9) arranged at equal intervals, with the ball rolling faces 
being formed on side surfaces of land parts (24) situated in between the torque 
transmission grooves, such that the ball rolling faces are on both sides in the 
width direction of each torque transmission groove; and a spline nut (12) formed 
substantially as a cylinder with a hollow hole into which the spline shaft is fitted, 
having on an inner peripheral surface of the hollow hole a plurality of lines of load 
rolling faces which are adjacent in the circumferential direction opposed to the 
ball rolling faces of the spline shaft; a large number of balls (6) rolling while 
receiving a load in the load region formed whereby the ball rolling faces of the 
spline shaft and the load rolling faces of the spline nut are opposed to each 
other. 



Teramachi does not disclose a distance between a pair of rows of balls rolling on 
the ball rolling faces situated on both sides of each of the land parts is set larger 
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than the distance between a pair of rows of balls rolling on the ball rolling faces 
on both sides of each of the torque transmission grooves. 



The prior art to Komata illustrates (Fig. 2) a roller spline comprising: a spline 
shaft (1) having a plurality of lines of rolling faces extending in a longitudinal 
direction; and a spline nut (5) formed substantially as a cylinder with a hollow 
hole into which the spline shaft is fitted, having on an inner peripheral surface of 
the hollow hole load rolling faces opposed to the rolling faces of the spline shaft, 
and being assembled to the spline shaft through a large number of rollers (21 ), 
and in that the spline shaft has a substantially circular sectional configuration and 
has in its periphery a plurality of lines of longitudinally extending torque 
transmission grooves arranged at equal intervals, with the rolling faces being 
formed on side surfaces of land parts situated between the torque transmission 
grooves, that is, on both sides in the width direction of each torque transmission 
grooves; and the distance between a pair of rows of rollers rolling on the rolling 
faces situated on both sides of each of the land parts is set larger than the 
distance between a pair of rows of rollers rolling on the rolling faces on both 
sides of each of the torque transmission grooves. 



It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the number of grooves formed in the spline shaft 
of Teramachi with only three rolling bearing grooves spaced about the outer 
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surface of the spline shaft, as taught by Komata, motivation being to minimize the 
manufacturing cost of the device while providing a predetermined operating 
capacity for a particular application. 

Teramachi does not disclose the ball holders formed of synthetic resin. It would 
have been obvious to one having ordinary skill in the art at the time the invention 
was made to form the ball holders of Teramachi from synthetic resin, since it has 
been held to be within the general skill of a worker in the art to select a known 
material on the basis of its suitability for the intended use as a matter of obvious 
design choice. In re Leshin, 125 USPQ416. 

Response to Arguments 

5. Applicant's arguments with respect to claims 2 and 6-1 0 have been considered 
but are moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William C. Joyce whose telephone number is (571) 272- 
7107. The examiner can normally be reached on Monday - Thursday 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Ridley can be reached on (571) 272-6917. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/William C. Joyce/ 

Primary Examiner, Art Unit 3656 



